Gap junction-mediated spread of cell injury and death during myocardial ischemia-reperfusion.
Gap junction-mediated intercellular communication (GJMIC) has been known for a long time to be essential in propagation of electrical impulse in the heart, and the contribution of altered GJMIC to the genesis of arrhythmias has been extensively investigated. However, although it is well known that GJMIC allows the exchange of biologically important molecules between adjacent cells, the pathophysiological significance of such chemical coupling during myocardial ischemia and reperfusion is much less known. It has been solidly established that ischemia impairs GJMIC and eventually leads to electrical uncoupling, but recent studies suggest that GJMIC may still allow synchronization of the onset of ischemic rigor contracture and of the progression of ischemic injury beyond rigor onset. During reperfusion, GJMIC has been shown to mediate cell-to-cell propagation of hypercontracture and cell death, and there is evidence that this phenomenon explains the continuity of areas of contraction band necrosis and contributes to final infarct size. Finally, there is increasing evidence that GJ or their protein components are involved in the genesis of the protective effect of ischemic preconditioning, although probably through mechanisms independent from modulator of GJMIC. GJ play an important role in the pathophysiology of cell injury and death during myocardial ischemia-reperfusion and are potential targets for new cardioprotective therapeutic strategies.